We prove that the Lie superalgebra of regular differential operators on the superspace
Introduction
The W infinity algebras naturally arise in various physical systems, such as two-dimensional quantum gravity and the quantum Hall effects see the review 1, 2 and references there in . The most fundamental one is the W 1 ∞ which is the central extension of the Lie algebra of regular differential operators on the circle 1-5 , and it contains the W ∞ algebra as a subalgebra. Various extensions where constructed: super extension W 
Basic Definitions and Main Result
Let L and L be two Lie superalgebras over C. The Lie superalgebra L is said to be a onedimensional central extension of L if L is the direct sum of L and CC as vector spaces and the Lie superbracket in L is given by 
where |a| denote the parity of a. A central extension is trivial if L is the direct sum of a subalgebra M and CC as Lie algebras, where M is isomorphic to L. A 2-cocycle corresponding to a trivial central extension is called a 2-coboundary, and it is given by an f ∈ L * as follows:
It is easy to check that α f is a 2-cocycle. We say that the 2-cocycles Ψ, φ are equivalent if φ − Ψ is a 2-coboundary. The second cohomology group of L with coefficients in C is the set of equivalent classes of 2-cocycles, and it will be denoted by
we say that L has an essentially unique nontrivial one-dimensional central extension.
Now, we will introduce the Lie superalgebra that will be considered in this work. Let us denote by Mat M | N the associative superalgebra of linear transformations on the complex M | N -dimensional superspace C M|N . Namely, we consider the set of all M N × M N matrices of the form
where The elements
form its basis, where
where D t∂ t . It is easy to see that
Here and further we use the notation where the 2-cocycle Ψ is given by
2.12
Now, we are in condition to state our main result. 
Proof of Theorem 2.1
We will need the explicit expression of the bracket of basis elements of type 2.9 in SD M|N :
3.1
In particular, we have
3.2
Let β be a 2-cocycle on SD M|N . We consider the linear functional in SD M|N defined by
3.3
Then β 1 β − α f β is a 2-cocycle on SD M|N that is equivalent to β, and using 3.3 , we obtain
3.4
In order to complete the proof we need to show that Ψ aβ 1 for some a ∈ C. By observing the supertrace that appears in the expression of Ψ in 2.12 , we immediately obtain that for any f, g ∈ D as Ψ fE ij , gE sk 0 if i / k or j / s.
3.5
In Lemmas 3.1 and 3.2, we will show that β 1 also satisfies 3.5 . 
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3.7
Case j / i and s / i.
By taking the usual bracket, we make the associative algebra D as into a Lie algebra which is denoted by D. Observe that
It is easy to show that D, D D; therefore, for any f ∈ D, we have
Thus, if j / i and s / i, using 2.2 ,
3.10
The proof is finished. 
3.15
Then β 1 aψ D for some a ∈ C. Now, using 3.4 , we have that γ i satisfies 3.15 ; thus, we get γ i a i ψ D for some a i ∈ C, proving the first part of this lemma.
In order to prove the second part, consider i / j. Then
3.16
Similarly, Proof of Theorem 2.1. From the previous lemmas, one can easily see that β 1 a 1 Ψ, by observing that the relation between the a i s in Lemma 3.3 is essentially the supertrace term in expression 2.12 of Ψ.
